Transcriptional activity of Drosophila melanogaster ecdysone receptor isoforms and ultraspiracle in Saccharomyces cerevisiae.
The Drosophila melanogaster ecdysone receptor (EcR) is produced in three isoforms, which mediate developmental processes such as metamorphosis. These isoforms were expressed in Saccharomyces cerevisiae to elucidate aspects of receptor transcription activity in a highly defined genetic model system. All three EcR isoforms showed ligand-independent transcriptional activation of an ecdysone reporter gene and the amount of activation correlated with the size of the N-terminal A/B (transactivation) domain present in the isoform: EcR-B1>EcR-A>>EcR-B2. Upon co-expression with ultraspiracle (Usp), transcriptional activation was further increased with EcR-B1 or EcR-A, but was unchanged with EcR-B2 or a truncated EcR lacking the A/B N-terminal domain (EcRDeltaA/B). Thus, the enhanced activity from Usp may depend on the presence of an N-terminal domain of EcR. Co-expression with Usp of several chimeric receptors of the EcR and the mouse androgen receptor (mAR) identified one chimera, composed of the mAR N-terminus and the remainder from EcR (mAR¿EcR-CDEF) that was transcriptionally silent and inducible by Usp. In contrast, the vertebrate homologue, human retinoic acid receptor (RXRalpha), showed ligand-independent transcription when co-expressed with EcRDeltaA/B but not mAR¿ EcR-CDEF. Therefore, RXRalpha does not require its partner to possess an N-terminal domain, yet is intolerant of a heterologous N-terminus. Similarly, the human vitamin D receptor, which has a short N-terminal region, showed greater ligand-independent transcription in the presence of RXRalpha than in the presence of Usp. These results reveal a mechanistic basis for the differential activities among the EcR isoforms, and between Usp and RXRalpha. Furthermore, they provided the foundation for a genetic screen to identify potential insecticides as well as accessory proteins for Usp and EcR.